NR2B phosphorylation at tyrosine 1472 in spinal dorsal horn contributed to N-methyl-D-aspartate-induced pain hypersensitivity in mice.
Calcium influx via N-methyl-D-aspartate (NMDA)-subtype glutamate receptors (NMDARs) regulates the intracellular trafficking of NMDARs, leading to long-lasting modification of NMDAR-mediated synaptic transmission that is involved in development, learning, and synaptic plasticity. The present study investigated the contribution of such NMDAR-dependent synaptic trafficking in spinal dorsal horn to the induction of pain hypersensitivity. Our data showed that direct activation of NMDARs by intrathecal NMDA application elicited pronounced mechanical allodynia in intact mice, which was concurrent with a specific increase in the abundance of NMDAR subunits NR1 and NR2B at the postsynaptic density (PSD)-enriched fraction. Selective inhibition of NR2B-containing NMDARs (NR2BR) by ifenprodil dose dependently attenuated the mechanical allodynia in NMDA-injected mice, suggesting the importance of NR2BR synaptic accumulation in NMDA-induced pain sensitization. The NR2BR redistribution at synapses after NMDA challenge was associated with a significant increase in NR2B phosphorylation at Tyr1472, a catalytic site by Src family protein tyrosine kinases (SFKs) that has been shown to prevent NR2B endocytosis. Intrathecal injection of a specific SFKs inhibitor, PP2, to block NR2B tyrosine phosphorylation eliminated NMDA-induced NR2BR synaptic expression and also attenuated the mechanical allodynia. These data suggested that activation of spinal NMDARs was able to accumulate NR2BR at synapses via SFK signaling, which might exaggerate NMDAR-dependent nociceptive transmission and contribute to NMDA-induced nociceptive behavioral hyperresponsiveness.